Abstract
Grey model
The grey prediction model sees the discrete data as discrete values taking in the changing process of the continuous variables, and then the differential equations can be used to process these data. In the grey model, the data used are not the original data but their accumulated value, and the same to differential equations model. Consequently, the grey model can offset most of the random errors, and show a strong regularity.
GM (1, 1) model [11] is a classic grey model which has high prediction accuracy. It processes the original data according to cumulative operation, and finds out the change rules. Today, the GM (1, 1) model has been used in a variety of areas, including the prediction of network traffic and industrial control. The following of this section will describe its calculation process.
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The propagation of online topic

Propagation process
In the real BBS virtual community, topic can be divided into two categories: general topics and sudden topics [12] . The first one is related to the conventional events which have little impact, for example, daily life, and advertisement and so on. This type of topics has no life cycle; the other one is related to the sudden events which always be reported in news, and this type of topic can cause widespread public concern. A typical propagation model of sudden topic about social evnet is illustrated in Fig. 1 . The propagation process and the prediction model needs stduying as that reflects the transmission rate of change in discrete time.
Figure 1. The propagation of one network topic
Overall, the topic propagation trend in bulletin board system shows the variability and regularity. Topic of network is users' view to the event on the network. Summarizing the characteristics of mass media process, mainly for the following：  Increase: after the network event, as time goes by, the number of related topics is growing.  Attenuation：besides the addition of nodes and preference of links , the evolving of network based opinion formation networks have events like interest decay;  Oscillation：Event-related topics in the absolute number per unit time have the oscillation period. Events excavating from a different angle or external role transforming into news will directly stimulate the attention of topic. Oscillation can also be cyclical.
Network segment extraction
Because of the impact of external news events, if you track the overall development of the topic, it shows great differences in regularity. For reducing the evolution network, our analysis to topic propagation is limited in one oscillation cycle. In addition, according to the network segment extraction, we can not only analysis the common nature and regular pattern in one network segment,but also obtain the overall propagation regular pattern by analogy.
The following is the network segment extraction method:  Smooth：dealing with the original sequence by Lowess smooth, the high value and the low value are cutted to reduce the noise ;  Fitting：Fitting the smooth sequence curve by Fourier approximation, the parameters and the length of network segment are obtained. The network segment extration result of social topic propagation is shown in figure 2 . As can be seen in figure 2 , topic propagation is in the form of cycle, and the length of cycle is about 30 to 40 days. 
Propagation model of BBS topic
Data preparation
According to the hot news, the sudden event topic can be found. The data used in this paper was downloaded from http://bbs.sina.com.cn, which is the biggest bulletin board system of the P.R.China and is owned by SINA. In this study, we select the articles which reflect three social events from 2010.10 to 2011.8.
The title and the content of each article in the dataset are divided by java system named ICTCLAS which developed by The ICT of the Chinese Academy of Sciences, and we removed the commonly used words and unusual symbols. Through the classical similarity which present in the rearch of information retieve, the text content is expressed as eigenvector, and its each element is the keyword obtained by the first step. Then calculate similarity between eigenvector by the cosine similarity measure. All the articles in this website which are available can be extracted by comparison sample. Descriptions of these selected result and statistics on the corresponding website are given in Table 1 . 
Grey prediction of topic propagation
The propagation of sudden topic is affected by the heatdgeree of the network event. Therefore, we will subject the number of articles per unit time to do normalize by formula 1.
x is the number of posts per unit time. It is hard to predict the random of topic propagation; our prediction is for the trend of topic. In this prediction model the original sequence is defined as the cycle of topics related to the percentage of the total articles, which will be obtained by formula 2.
From this defination, we can conclude the original sequence, the 1-AGO sequence and the closeelement sequence. We will select the relatively stable period of cycle to study which obtained by the method in section 2.2, and the step size is 30 days. The following is prediction process of grey model.
Step 1: Building model by the original sequece
Step 2: Obtain the time response function by calculation;
Step 3: Average relative error will be used for prediction accuracy of model, which is defined as:
In the fomula 3, n is the length of sequence, ) ( i x is the original sequence. Obviously, the smaller the average relative error, the higher prediction accuracy. The topic sequence of three mentioned in section 4.1 is shown in figure 3 . As we can see from figure 3 , the topic sequences have obvious regularity, and the parameters of time response formula are shown in figure 2. We can also see that the development parament a is maintained at about -0.05 and b is about 0.28. Therefore, we can draw a conclusion that the propagation model of topic can be express with time respond formula. 
Model analysis
According to the prediction formula, we can get the 1-AGO prediction sequence, and the original prediciton sequence can also be restored by the following formula. It can be seen from Figure 4 , the grey prediction model in front of a sequence of relative prediction error is relatively large, but behind most of the sequences predicted relative error close to 0. According to Equation 2, we can get the average relative error. Because the grey model for relatively large dependence on the original sequence, the overall ARE will be relatively large. To explain the model's availability, with the latter part of the sequence of the ARE compared in Table 3 . As can be seen from the table, the value of the overall sequence of ARE is relatively large, but partial sequence of the ARE values are relatively stable which maintained at between 0.1 and 0.2. The model accuracy in 3 an 4 level, so this model can be qualified as a small error probability model. 
Conclusion
In this paper, the GM (1, 1) model is used in propagation prediction of sudden event in buletin board system. In the prediction process, the timeline of complete event period is divided, and the length of cycle is obtained. The number of topic in the unit of time is unified to reduce the noise of interactions and obtain greater regularity by using the normalization processing. The prediction result shows the regularity of network communication, and the propagation characteristics can be restituted. At the same time, forecast accuracy is also qualified to meet the small error model. Therefore, the grey model can be used in the propagation prediction of BBS topic to a certain extent, and can provide a basis for predicting the trend of this community networks.
On the other hand, the event topics are always sudden, and the grey model is sensitive to the original data sequence. The difference of sequence may cause the change of predictiong error, so reducing this affect by correcting the model is the next priority work.
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